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(54) nPMnoM am nAflKH xapotpchhux matephatiob 



] 

M3o6peTeaHe othochtch k o6nacTit naii- . 
kh, b HacTHOCTH k cocTaBy npunofl. 

MsBecreH npjuioit ana naita jKaponpoMirbix 
iMaTepnanoB, coflepjKamnft cnenyiouure Kowrro- 
iHeHTbi, Bec.%: 

HmcenH m/hhh Ko6anbf ao 
;XpoM no 

JKeneao ao 

A]1K>MHHH& ao 

YrnepoA ao 
Mapraiien ao 
KpeMJiHA ao 
HHo6nft AO' 

THTaH AO ' 

Bop AO 
Jlatmawiv 



24 . 
'40 

!?,= 

0,3 
;0,3 
:0,3 

0,5 

|0,05~1 
OcTanbiioe 



HeAOCTaTKOM HSBecTHoro npunofl nanseica 
to, hto TeMnepaTypa naitai strm* npinioeM 
cjihjukom BbicoKa^ a 3to Bbi3biBaeT neperpea 
h nepejKor cTpyiaypbi waponponjibix MaTepif- 
anoB, a TaioKe hx ornycK. c HpM stom nasHOe < 
coeAiuiejme HMeeT HH3Kyio jKapoCTOfiKocTB h 

)Kap0np0MHOCTb. 



Rns. noBbuueHMii jKaponpO'iuocTH ii 3Kapo- 
icTujlKocTii naswbix coemiiiejiiirt npiinoft aoiio/i— 
InHxenbHO coAcpacHT BO/ib^paM, MomtoAeH, imp— 
'KOjiuJi, UGpMfi, iiTTphn up it erteAyicmeM coot— 
5 iioiueJiiiH KOMiiojieuroB, eec,^; 

riajin oahh 2 0-5 5 

XpoM - 3,6—7,6 o 

AjiJOMiuiiiH 2,3-4,6 * 

BojibfipaM 14,27-8,8 \ tfn^JfO 

10 'Mapraiieu ;o,lS-0 J 32 

MoaiioAeji 0,54-1 ,9 floty 

UiipKOJiifii 0,018-0,32 
Yr-iepoA .0,06-0,16 
KooanbT 4,05-8,4 

15 KpeMimfi 0,18-0,32 tow* 

Tirran JO, 9-2,3 

UepuA 0,009-0,0116. 
>Kejie3o 0,45-0,8 
}Ino6ml |0,36-0,96 

20 MTTpiifi ;0,005-0 ? 0C8 

Bop !o, 01 6-0,028 tkroq 

FIiiKenb Ocxanbnoe , 

1 TeMnepaTypa naaxa npeA/ioweiuibiM npBrioeM 
25 liiii>Ke;1200 C> , no3m\ty upn naiiKe OTC^TCTByer 
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neperpeB h nepeacor cTpyirrypbi naaeMbix Ma- 
TepnajioB h He nponcxoAHT hx OTnycx. flanna- 
ahh, co/iep>KauiHHCfl b npniioe, o<5pa3yeT co 
BceMH ko MnoneHTaMH xcaponpoMHbix MarepHanoB/ 
TBepAfcie pacTBOpw h b npouecce AM4x{)y3HOH- 
hoh nafiKH AHttx^yHAMpyeT H3 naflHoro iuBa b 
coeAHH5ieMbie Maxepnanbi, hto o6ecneHHBaer 
>KaponpoHHOCTb h wapocroHKocrb naaHbix co- 

eAHHeHHft. ;i 

CoeAHueHHfl, naneMbie npenne»KeHHbiM npnno— P 
eM^MoryT 6biTb HcnonbBOBaHbi Ann AAHTenbHOH | 
3KcnnyaTaioiH npu TeMneparypax 950—1000 C,j 



naiiKy cnenyer ocyuiecTBJiflTb npeAnoaceH- 
HbiM npunoeM B 3aiuHTHOM cpeAe hah b BaxyyMe 

npn TeMnepaTypax 1160-1200 C. 

Finn nonyneHHA npnnoa 6binH noATOTOBneHbi 
nexbipe CMecH,coAepjKauiHe nannaAHH,; Bec.% : 
20, 32, 40 h 55. OcTanbHbie KOMnoHeHTti 

BBOAHAHCb B BMAe TOTOBOrO CAHBBa* 

OnxHManbHbiM Bbi6paH cocraB ApMnoa c 
coAepwaHHeM nannaAHfl 32 Bec.%, npH stom 
y h KTbiBaA hc b abb tfraicropa: TeMAepaTypa 
nnaBneHHA npnnoa h no bosmojkhocth mhhh- 
MajibHoe coAepxcaHHe naAnaAHa b npnnoe. 



Cbohctbb npeAAaraeMoro npnnoa h naanbix hm coeiuuieHHH 
H3 cnnaBa rana )KC6 



ConepacaHHe 
nannaAHa 


TeMnepaTypa - 
nnaBneHHH 


MexaHHHecKHe CBOficTBa naanbix 
THna )KC6 npH 


oSpasuoB H3 cnnaBa 
980 C 


b npHAoe, 
Bec.%. 


npKAOH, 

c 


AAHTOAbHafl npOHHOCTb 


Kp a TKOBp G M QHH Bfl 
npOHHOCTb, 

kt/mm 2 * • 






nOCTOHHHO 

npHnoxteHHoe j 
HanpH^ceHHe, 
ktc/mm 2 " 


BpeMfl 
ao paa— 
pyuieHHa, 
nac 



20 



1180 



32 



1160 



11 



110 



45 



40 



1140 



55 



1120 



0 o p m y n a HaoSpeTeHHn ( 

HpHnoft ana naflKH waponponnbix MaTepH- \ ^ 
anoB, coAepjKauuiH nanABAHH, HHKenb, K96anbT f \ 

XpOM, KpeMHHH, aJIiOMHHHH, THTBH, HH06HH, 

"MapraHen^ Hcene30, yrnepon, 6op, o t n h- 
HaiOIAHHCH tcm, hto, c uenbio noBbr- 
meHKH maponpoHHOCTH h }KapocTOHXo9^ji naa- 
Hbix coeAHHeHHit, npanoft AononHHTeobHO co- 
AepjKHT Boniwj)paM, moakSaoh, ahpkohhh, uepBH, 
HTxpHH npn cneAyioineM ^coothowghhh KOMnb-j 
tneHTOB, Bec.%: 
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nannaoHH 

XpOM 



20-55 { 
3,6r,7,6 



AniOMHHHH 

Bonb(J)paM 

LlHpKOHHH 

MapraHeu j 
UepiiH 
Yrnepoa 
Ko6anbT 

KpeMHHM 

Thtbh 
MonHSneH 
Hho6hh 
)Kene3o 

Mttphh ; 

Bop 

HHKenb 



2,3-4,8 
4,27-8,8* , 
0,018-0,032j 
0,18-0,32 . i 
0,009-0,016! 
0,06-0,16 
4,05-8,4 
0,18-0,32 
0,9-2,3 
6,54-1,9 
0,36-0,9(5 
; 0,45-i),g " 
.0,005-0,008 i 
•0,016-0,028| 
OcranbHoe 



UHHHT1M 3aKa3 5233/656 



Tnpa>K 1.178 



noAAHCHoe : 



❖hahba nnn "naTeirr*, i\ y?KropoA f yn. npoeKTHaa, 4 



PTO 2006-2254 



USSR Patent 
Document No. 529,924 



A SPELTER FOR BRAZING OF HEAT-RESISTANT MATERIALS 

[PRIPOY DLYA PAYKI ZHAROPROZHNYKH MATERIALOV] 

S. V. Lashko, N. F. Lashko, A. M. Shvartser, 
A. S. Nikishov, V. I. Mezheritsky, and V. A. Smirnov 



UNITED STATES PATENT AND TRADEMARK OFFICE 
Washington, D.C. JANUARY 2006 



Translated by: Schreiber Translations, Inc. 



Country 
Document No. 
Document Type 
Language 
Inventors 



Applicant 
IPC 

Application Date 
Publication Date 
Foreign Language Title 

English Title 



USSR 
529, 924 

Patent description 
Russian 

S. V. Lashko, N. F . Lashko, 

A. M. Shvartser, A. S. Nikishov, 

V. I. Mezheritsky, and 

V. A. Smirnov 

All-Union Institute for 

Normalization in Machine 

Engineering 

B 23 K 35/30 // C 22 C 19/03 

May 07, 1975 

September 30, 1976 

Pripoy dlya payki zharoprochnykh 

materialov 

A spelter for brazing of 
heat-resistant materials 



2 



/I 1 



A SPELTER FOR BRAZING OF HEAT-RESISTANT MATERIALS 
The invention pertains to the field of brazing, 

specifically to the composition of spelters. 

There is a known spelter for brazing of heat-resistant 

materials which contains the following components (in percent by 

weight) : 



Nickel and/or cobalt 

Chromium 

Iron 

Aluminum 

Carbon 

Manganese 

Silicon 

Niobium 

Titanium 

Boron 

Palladium 



Up to 24 

Up to 40 

Up to 5 

Up to 1.5 

Up to 0.3 

Up to 0.3 

Up to 0.3 

Up to 0.5 

Up to 1.5 

Up to 0.05 - 1.0 

The balance 



1 Numbers in the margin indicate pagination in the foreign text. 
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The chief drawback of the known spelter is its too high 
brazing temperature resulting in overheating and overburning in 

the structure of heat-resistant materials, and also their 
tempering . 

To improve the thermal stability and heat resistance of 

brazed joints, our invented spelter additionally contains such 

components as tungsten, molybdenum, zirconium, cerium, and 

yttrium at the following proportions of components (in percent 
by weight) : 

Palladium 20 - 55 

Chromium 3.6 - 7.6 

Aluminum 2.3 - 4.8 

Tungsten 4.27 - 8.8 

Manganese 0.18 - 0.32 

Molybdenum 0.54 - 1.9 

Zirconium 0.018 - 0.32 

Carbon 0.06 - 0.16 

Cobalt 4.05 - 8.4 

Silicon 0.18 - 0.32 

Titanium 0.9 - 2.3 

Cerium 0.009 - 0.016 

Iron 0.45 - 0.8 
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Niobium 



0.36 - 



0.96 



Yttrium 



0.005 - 0.008 



Boron 



0.016 - 



0.028 



Nickel 



The balance 
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With our invented spelter the brazing temperature does not 
exceed 1200 °C; the process does not cause overheating or 
overburning of the structure of the materials brazed or their 
tempering. Palladium, being a component of the spelter, forms 
solid solutions with all components of heat-resistant materials; 
further, during the process of diffusion brazing palladium will 
diffuse from the joint into the materials joined thus securing 
proper heat resistance and thermal stability of brazed joints. 

All the joints brazed with our invented spelter are 
suitable for long-term service at 950 to 1000 °C . 

Brazing with our invented spelter should be performed in a 
protective medium or under vacuum at 1160 - 1200 °C . 

To obtain the solder we have prepared four mixtures 
differing in the content of palladium (20, 32, 40, and 55 % of 
palladium by weight) . All other components were introduced in a 
form of a commercial alloy. 
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Taking account of the two important parameters, 
specifically, spelter melting temperature and minimal possible 
content of palladium in the spelter, the composition/formulation 
of spelter containing 32 % of palladium by weight was found to 
be optimal. 



Properties of the invented spelter and brazed joints/samples of 

Type 5KC6 alloy 



Palladium 
content in 
spelter (in 
% by weight) 


Spelter 
melting 
temperature, 
°C 


Mechanical properties of brazed 
joints/samples of 
Type >KC6 alloy 






Long-term strength 


Short-term 
strength, 
kg /mm 2 






Continuously 
applied 
stress, 
kgf /mm 2 


Time until 
failure, hrs 


20 


1, 180 








32 


1, 160 


11 


110 


45 


40 


1, 140 








55 


1, 120 









The Claim 

A spelter for brazing of heat-resistant materials, which 
contains palladium, nickel, cobalt, chromium, silicon, aluminum, 
titanium, niobium, manganese, iron, carbon, and boron; the 
spelter characteristic of that for the purpose to improve 
thermal stability and heat resistance of brazed joints, our 
invented spelter additionally contains such components as 
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tungsten, molybdenum, zirconium, cerium, and yttrium at the 

following proportions of components (in percent by weight) : 

Palladium 20 - 55 

Chromium 3.6 - 7.6 

Aluminum 2.3 - 4.8 

Tungsten 4.27 - 8.8 

Manganese 0.18 - 0.32 

Molybdenum 0.54 - 1.9 

Zirconium 0.018 - 0.32 

Carbon 0.06 - 0.16 

Cobalt 4.05 - 8.4 

Silicon 0.18 - 0.32 

Titanium 0.9 - 2,3 

Cerium 0.009 - 0.016 

Iron 0.45 - 0.8 

Niobium 0.36 - 0.96 

Yttrium 0.005 - 0.008 

Boron 0.016 - 0.028 

Nickel The balance 
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